Introduction
In recent years, non(anti)commutative deformations of supersymmetric field theories have received much attention. The simplest type of noncommutativity affects the space-time coordinates,
where Θ mn is some constant tensor specifying the deformation. Such noncommutative coordinates arise in the field theory limit of string theory in a constant B-field background [1] . For local fields f (x) and g (x) , this noncommutativity implies the use of the Moyal-Weyl star product, which can be defined via the bidifferential operator P (the Poisson structure)
Moyal-Weyl type deformations of supersymmetric theories in superspace are characterized by a generic Poisson bracket AP B, where A and B are some superfields and the Poisson operator P is in general a quadratic form in derivatives with respect to both the even and odd superspace coordinates [2] . Symmetry properties of the operator P determine unbroken symmetries of the deformed superfield theory: generators of these symmetries should commute with P .
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The specific deformed superfield field theories studied so far correspond to some particular degenerate choices of the general superdifferential Poisson operator P . For example, the authors of [3] considered the deformations of some theories in the harmonic N =2 superspace [4], [5] corresponding to the standard purely bosonic Poisson structure (1.2).
Deformations of a different kind are the nilpotent or nonanticommutative ones, for which the operator P is bilinear in the proper derivatives with respect to the Grassmann coordinates. These can be chosen either as generators of supersymmetry (Q-deformations) or as spinor covariant derivatives (D-deformations). A surge of interest in superfield theories deformed in this way was recently triggered by [6] , where a minimal deformation of the Euclidean N =(1/2, 1/2) superspace was considered. For the chiral N =(1/2, 1/2) coordinates (x m L , θ α ,θα), the operator P defining the relevant star product is given by the simple bracket
where C αβ is a constant symmetric matrix, ∂ α = ∂/∂θ α , and p(A) is the Z 2 grading. The operator P defined by (1.3) acts on the θ α coordinates only and retains the N =(1/2, 0) fraction of the original N =(1/2, 1/2) supersymmetry. It is very important that the corresponding noncommutative product of superfields preserves the chiral and antichiral representations of the N =(1/2, 1/2) supersymmetry. Similarly to bosonic deformation (1.1), (1.2), this purely fermionic deformation also originates from string theory, as discussed in [6] and [7] .
Deformations of the N =2 superfield theories along similar lines were discussed in [8] .
In this contribution, we focus on the harmonic-superspace formalism of the nilpotently deformed Euclidean N =(1, 1) theories, basically following [9]-[11] (also see [12] , [13] ).
The Grassmann harmonic analyticity is the key notion in the off-shell superfield description of N =2 supersymmetric field theories in four dimensions [4], [5] ; the role it plays there is analogous to the role of chirality in N =1 superfield theories. In particular, the analytic gauge and hypermultiplet superfields are the building blocks of off-shell interactions, and the harmonic analytic superspace formalism is indispensable for quantum supergraph calculations. By construction, the nilpotent Q-deformations (and some special Ddeformations) of the N =(1, 1) Euclidean superspace preserve this harmonic Grassmann analyticity [9] , [10] . Yet, the chirality also plays an important role in N =2 and N =(1, 1) supersymmetric gauge theories; hence, the deformations that we consider preserve both chiralities.
In Sec. 2, we review the nilpotent Q-deformations of the Euclidean chiral N =(1, 1) superspace and analyze the role of the standard conjugation or an alternative pseudoconjugation in Euclidean N =(1, 1) supersymmetric theories. The corresponding bidifferential operator P preserves chirality and antichirality, and half of the original N =(1, 1) supersymmetry (N =(1, 0) supersymmetry). But for special choices, the N =(1, 1/2) supersymmetry or the entire automorphism group SO(4) × SU (2) can be retained.
Section 3 is devoted to the chirality-preserving SO(4)×SU (2)-invariant deformation of gauge N =(1, 1) theories in the harmonic superspace. This singlet deformation breaks half of the supersymmetries and leads to some additional couplings of the scalar fieldφ of the N =(1, 1) gauge multiplet to the remaining components of the latter [11] .
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Nonanticommutative couplings of the Grassmann-analytic hypermultiplets are considered in Sec. 4. Formally, these couplings resemble those considered in the Bose-deformed harmonic superspace in [3] , but the component contents of these two theories are entirely different. As a new explicit example, we detail the analysis of the simplest hypermultiplet self-coupling that vanishes in the anticommutative-superspace limit. In the component action of this model, the scalar fields are not coupled to fermions, and only some specific fermionic self-coupling is present, with two derivatives of the fermions. The solvable equation for the right-handed fermions contains a nonlinear source constructed from the left-handed ones, which are free.
